Discrimination and Chemical Phylogenetic Study of Four Pulsatilla Herbs Using UPLC-ESI-MS/MS Combined with Hierarchical Cluster Analysis.
A tissue-smashing based ultra-rapid extraction coupled with ultra-performance liquid chromatography tandem-mass spectrometry (UPLC-MS/MS) method was developed to determine 10 major triterpenoid saponins from Pulsatilla herbs. Compound 4 was characterized as betulinic acid glycoside 3-O-α-arabinopyranosyl-28-O-β-glucopyranosyl-23-hydroxy with HR-ESI-MS, 1H-NMR and 13C-NMR experiment. The MS spectra result showed that the ionization of compound 4 was more efficient in the positive mode. Meanwhile, the ions at m/z 789.6 and m/z 627.5 were selected as precursor and product ion for the determination, respectively. The chromatographic separation was carried out on a Phenomenex Kinetex C18 column using a gradient mobile phase system composed of 0.1% formic acid both in methanol and water at a flow rate of 0.4 mL/min. The detection was performed by multiple reaction monitoring mode, using electrospray ionization in the positive and negative mode. The total run time was 6 min. The calibration curves possessed good linearity with all coefficients higher than 0.9987. The intra- and interday precisions were no more than 4.9%, and the average recoveries were from 97.6% to 103.4% with RSD <4.7%. Moreover, hierarchical cluster analysis was performed to compare and discriminate the Pulsatilla herbs based on the quantitative data. The hierarchical cluster analysis results demonstrated that Pulsatilla chinensis, Pulsatilla cernua, Pulsatilla dahurica, Pulsatilla turczainovii samples could be easily discriminated from each other based on the contents of triterpenoid saponins and the established method is feasible for quality control of Pulsatilla herbs.